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A New Training Equipment and

Method for Increasing Speed and Strength

Chuan-Show Chen, Tetsuo Koyama, Akio Kawabata, Kayo Saito
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INTRODUCTION

A Key point to sucess in competetion
sports, modern athletic training emphasizes
largely upon how to increase muscle
strength.!'?3% Weigth training then thought to
be very useful, but at the same time a lot of
athletes refrained from doing it for fear of
injury, or increase muscle mass too much that
may lose the joints’ flexibility and harm for
the actual movement pattern which might be
need by the sports.?

With this in mind, it is important to device
a new training system and equipment that
can be used easier in any situation during
training. Furthermore, we found very com-
mon that the weight training truly did
increase maximum muscle strength, but not
the performance that we expected it might

come proportionally to the increase of mucsle
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strength. For this purpose a special training
system with its equipments were designed
which could be used in actual movement
patterns of most of the sports, and no fear for
injury as compared with the conventional
way of weight training.

METHOD

Twelve healthy male university handball
players were subjects for this study (Table-
1). Subjects were asked to dash 100m and
run 12 minute. The 100m running time, step
length, and step frequency were measured.
Distance of 12 minute run and heart rate
after 12 minute run were measured too.
Functional differences of muscle contraction
between put on the expansable tube and
without putting on it during walking and
running were compared by using the surface
electrode to record the EMGs from muscles
of lower extrimity. Muscles were M. gluteus
medius, M. rectus femoris, M. biceps femoris,
M. tibialis anterior, M. gastrocnemius, M.
soleus, and M. peroneus longus. Tension of
the expansable tube also checked with the
load cells while walking, jogging or running
at different speed. Illustrative figure of the
expansable tube training equipment and its
outline is shown in the figure 1. Three length
adjustable bands were needed for fixing the
tube on the shoulder (1), waist (2), and feet (3)
from the shoes, (4) is the expansable training
tube. The tension of expansable tube is
alternatively by adjust its length or add the
number of tube. fasten the tube to shoe are
dislocatable wherever one wish to put it on or
take it off.

Result (Finding)

100m dash : The running time for 100m is
shown in Table-2 and Fig-2, there is no signif-

icant change in running time, while using tube

the peak tension at the time before the end of
driving increased to about 4kg for a tube in
each leg but the time remained no prominent
change statistically. In this study 100m dash
was performed accelerative running, standing
start was employed 10m before 100m start
line. The subjects were put on warming-up
shoes instead of spick shoes.

Step length were shortened, though not
significant, while step frequency increased in
100m dash (Table-2 and Fig.-3, 4). The shor-
tened of step lenght due to the increase of
resistance from the tube at the time while leg
thrust during driving. This disadvantage
then soon be recoveried by the fastened of
knee pick-up, becouse the tension storied in
tube made a great deat of advantage to bring
the knee to move fast soon after the driving
leg break contact with ground. In speed
training over load is necessary for the pur-
pose of strengthening power of thrusting, and
should conduct under the condition that move
fast to build up high power for sprinting.»3%%
The tube provided all the possiblities to meet
the demand of speed training.

12 minute run and heart rate : Distance of
12 minute run were reduced significantly
while using tuble (Table-3 and fig.-5, 6). The
resistance that against the thrusting of driv-
ing leg from the tension of the tube made the
runner to run under the disadventage of shor-
ter step length, and long running distance
may stress runner harder as compared with
sprint run. The heart rate didin’t reduced
even through the mileage of running was
decreased by the use of tube. It means that
the stress upon cardiac-respiratory and
cardiac-vacular circulatory system remained
no change, or even increased. From this
factor that we believe for a busy person to
pursue his daily exercise, this training system

help him to reach the goal of desired training
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TABLE 1 PHYSICAL CHARACTERISTIC OF SUBJECTS

ITEMS AGE HEIGHT WEIGHT
SUBJECT (YEAR) (CM) (KG)

TAKAMORI 18 173.3 74.5
KOJIMA 18 167.9 66.0
TANAKA 18 175.3 69.0
OKUI 18 171.7 62.9
NISHIKAWA 18 165.5 60.0
MATSUURA 18 167.4 66.2
FUKASE 18 173.1 72.2
HASEGAWA 18 178.8 74.2
MOTEGI 19 171.1 65.4
NAKAGAWA 19 168.4 66.4
OHSHITA 21 172.5 72.5
TERAO 19 171.3 69.5
MEAN 18.5 171.36 68.23
SD | 0.867 3.534 4.356

Fig. 1 Illustrative figure of the training equipment and its application.
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Fig. 2 Comparison of 100m running time for subject rrunning with and without training tube.
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Fig. 3 Comparison of step length during the subject running with and without training tube.
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Fig. 4 Comparison of step freqeuncy for 100m dash when subject with and without using training
tube.
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TABLE 2 PERFPRMANCES OF 100M DASH

ITEMS | 100M-STEP FREQUENCY 100M-STEP LENGTH (CM)  RUNNINGTIME (SEC)
SUBJECT | (NO TUBE) (WITH TUBE) (NO TUBE) (WITH TUBE) (NO TUBE) (WITH TUBE)
TAKAMORI 50 52 203.24 197.10 12.14 12.30
KOJIMA 51 53 190.95 185.09 12.32 12.40
TANAKA 49.5 53 182.42 180.63 11.89 12.26
OKUI 50.5 50.5 19535 195.36 12.64 12.63
NISHIKAWA 54 54.5 178.54 176.42 11.46 11.68
MATSUURA 52.5 51 194.56 194.32 12.51 12.98
FUKASE 52.0 54.0 182.76 178.90 12.48 13.11
HASEGAWA 51.5 51.5 199.11 197.49 12.98 13.26
MOTEGI 49.5 48.5 193.06 193.46 10.94 11.52
NAKAGAWA 53.5 52.5 185.06 181.10 12.07 12.97
OHSHITA 50 51.5 194.90 188.76 12.29 13.42
TERAO 55 55.5 190.70 185.08 12.45 12.40
MEAN 51.583 52.291 191.63 188.38 12.180 12.578
SD 1.765 1.819 7.100 8.306 0.525 0.573

TABLE 3 PERFOMANCES OF 12 MINUTES RUN

ITEMS | 12 MINUTE RUN-DISTANCE (M) 12 MINUTE RUN-HEARTE RATE (/MIN)
SUBJECT (NO TUBE) (WITH TUBE) (NO TUBE) (WITH TUBE)
TAKAMORI 3120 2840 148 165
KOJIMA 3170 2880 168 171
TANAKA 3100 2500 168 159
OKUI 2980 2500 160 159
NISHIKAWA 3110 2820 124 150
MATSUURA 2980 2740 152 162
FUKASE 2940 2400 160 165
HASEGAWA 2760 2050 160 156
MOTEGI 3150 2730 164 165
NAKAGAWA 2960 2690 160 162
OHSHITA 2890 2600 120 156
TERAO 2750 2550 160 165
MEAN 2992.56 2608.33 153.667 161.25
SD 137.059 222.329 15.184 5.356
(1) - (BEAT/MIN.)
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Fig. 5, 6 Comparison of 12’running distance (m), and heart rate after 12’run during with and
without using training tube.
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intensity, and saving time during walking or
jogging.

EMGs from lower extremity: During
errect posture when subject keeped in stand-
ing position without shaking or moving the
centro-gravity of the body, amplitude of
action potential in the muscle of lower leg
increase its discharge while putting on the
tube. Soleus as well as Gastrocnemius and
Peroneus longus are thought to be the anti-
gravity muscles which work against the grav-
ity of body weight from upper trunk, the tube
increase the load for these muscles (Fig.-7).
The most characterized changes of EMGs
during walking or running were increasing
voltage of dischage of Rectus femoris during
driving phase, and decraesing the voltage of
dischange from Gilteus medius and biceps

femoris anterior, and increase dischange of

tibialis while start to move leg forward soon
after the end of driving (Fig.-7). There is no
notable patterns and amplitudes changes
from Soleus, Gastrocnemius, and Peroneus
longus during the phase of leg driving both
with and without using the training tube.
Forms during running : from a series of
pictures took with a high speed cinemacamer-
a, it seems no prominent change of the run-
ning forms while with and without tube
(photo-1, 2). The detail of the running forms
now is under the computerized analysis which
were not appeared in this paper, but from the
time just before runner’s foot landing the
ground and at the end of driving the runner
runs with a perfect form which could be seen
with intuition. No discomfort that heard
from the runners after they finished this

exercise.

Photo. 1, 2 Photo 1 (right) shows the subject put-on training tube dash for 100m while the foot
begin to touch the ground, photo 2 (left) shows the runner’s foot just before to break the
contact with the ground.
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Fig. 7 EMGs of the muscles of lower extrimities during running, upper graph shows the subject
running with fair speed without training tube, lower with training tube.
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